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Using  the  Corps  of  Engineers  screening  criteria  for  the 
initial  review  of  spillway  adequacy,  it  has  been  determined 
that  the  dam  would  be  overtopped  for  all  storms  exceeding 
approximately  6.1  percent  of  the  Probable  Maximum  Flood  (PMF) . 
The  spillway  is  therefore  adjudged  as  "seriously  inadequate" 
and  the  dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate"  spillway  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structutal  deficiency. 

It  does  mean,  however,  that  based  on  an  initial  screening  and 
preliminary  computations,  there  appears  to  be  a  serious  defi¬ 
ciency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place, 
'significantly  increasing  the  hazard  for  loss  of  life  downstream 
from  the  dam. 

The  structural  stability  analysis  based  on  available  infor¬ 
mation  and  visual  inspection  indicates  that  the  stability  against 
sliding  and  overturning  of  the  spillway  section  of  the  dam  is 
inadequate. 

The  structural  stability  analysis  based  on  available  infor¬ 


mation  and  visual  inspection  indicates  that  the  stability  of  the 
spillway  section  against  sliding  is  inadequate  for  the  following 
cases:  Case  II  -  normal  loading  with  ice  load.  Case  III  -  unusual 
loading  1/2  PMF  and  Case  IV  -  extreme  loading  PMF.  The  stability 
of  the  spillway  section  against  overturning  is  inadequate  for 
Case  II  -  normal  loading  with  ice  load.  Case  III  -  unusual  loading, 
1/2  PMF  and  Case  IV  -  extreme  loading,  PMF. 


DTIC 

ELECTE 
NOV  16  19811 


Acce: 

Arris’ 

DTIC 

Uaanr 

Justi 

ssion  For 

GRAM 

TAB 

tounced  □ 

float  ion.  . 

By — .  .  . 

Distribution/ 

Aval 

Dist 

lability  Codes 
Avail  and/or 
Special 

SECURITY  CLASHr-IC* 


F 


ON  OF  Till 


w7i«n  !>•!< 


LOWER  HUDSON  RIVER  BASIN 

KIRK  LAKE  DAM 

PUTNAM  COUNTY,  NEW  YORK 
INVENTORY  NO.  N.Y.  682 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NEW  YORK  DISTRICT  CORPS  OF  ENGINEERS 


SEPTEMBER  1981 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
KIRK  LAKE  DAM 
I.D.  NO.  N.Y.  682 
D.E.C.  NO.  481 
LOWER  HUDSON  RIVER  BASIN 
PUTNAM  COUNTY,  N.Y. 


CONTENTS 

Page 

No. 


ASSESSMENT 
OVERVIEW  PHOTOGRAPH 

1  PROJECT  INFORMATION  1 

1 . 1  GENERAL  1 

a.  Authority  1 

b.  Purpose  of  Inspection  1 

1.2  DESCRIPTION  OF  THE  PROJECT  1 


a.  Description  of  Dam  and 

Appurtenant  Structures 

b.  Location 

c.  Size  Classification 

d.  Hazard  Classification 

e.  Ownership 

f.  Purpose  of  Dam 

g.  Design  and  Construction  History 

h.  Normal  Operating  Procedure 

1.3  PERTINENT  DATA 

a.  Drainage  Area 

b.  Discharge  at  Dam  Site 

c.  Elevation 

d.  Reservoir 

e.  Storage 

f .  Dam 

g.  Spillway 

h.  Reservoir  Drain  and  Pipeline 

2  ENGINEERING  DATA  5 

2 . 1  GEOLOGY  5 


-X- 


UJ  UN>NJN)MN)NJH 


Page 

No. 


2.2  SUBSURFACE  INVESTIGATIONS  5 

2.3  DAM  AND  APPURTENANT  STRUCTURES  5 

2.4  CONSTRUCTION  RECORDS  5 

2.5  OPERATION  RECORD  5 

2.6  EVALUATION  OF  DATA  5 

3  VISUAL  INSPECTION  6 

3.1  FINDINGS  6 

a.  General  6 

b.  Dam  6 

c.  Spillway  6 

d.  Outlets  and  Pipes  6 

e.  Abutments  7 

f.  Reservoir  Area  7 

3.2  EVALUATION  OF  OBSERVATIONS  7 

4  OPERATION  AND  MAINTENANCE  PROCEDURES  9 

4 . 1  PROCEDURES  9 

4.2  MAINTENANCE  OF  THE  DAM  9 

4.3  WARNING  SYSTEM  IN  EFFECT  9 

4.4  EVALUATION  9 

5  HYDROLOGIC/HYDRAULIC  10 

5.1  DRAINAGE  AREA  CHARACTERISTICS  10 

5.2  ANALYSIS  CRITERIA  10 

5.3  SPILLWAY  CAPACITY  10 

5.4  RESERVOIR  CAPACITY  11 

5.5  FLOODS  OF  RECORD  11 

5.6  OVERTOPPING  POTENTIAL  11 

5.7  EVALUATION  11 


-ii- 


Page 

No. 


6  STRUCTURAL  STABILITY  12 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY  12 

a.  Visual  Observation  12 

b.  Design  and  Construction  Data  12 

c.  Stability  Analysis  12 

7  ASSESSMFNT/RECOMMENDATIONS  14 

7.1  ASSESSMENT  14 

a.  Safety  14 

b.  Adequacy  of  Information  15 

c.  Need  for  Additional  Investigations  15 

d.  Urgency  15 

7.2  RECOMMENDED  MEASURES  15 


APPENDICES 

A.  DRAWINGS 

a.  Vicinity  Map 

b.  Topographic  Map 

c.  General  Location  Plan 

d.  Spillway  Plan  and  Sections 

B.  PHOTOGRAPHS 

C.  VISUAL  INSPECTION  CHECKLISTS 

D.  HYDROLOGIC  DATA  AND  COMPUTATIONS 

E.  STABILITY  ANALYSIS 

F .  REFERENCES 

G.  OTHER  DATA 


-iii- 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM  Kirk  Lake  Dam,  N.Y.  682 

STATE  LOCATED  New  York 

COUNTY  LOCATED  Putnam 

STREAM  Tributary  of  Muscoot  River 

BASIN  Lower  Hudson 

DATE  OF  INSPECTION  May  6,  1981 

ASSESSMENT 

The  examination  of  documents  and  the  visual  inspection 
of  Kirk  Lake  Dam  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  However,  the 
dam  has  some  deficiencies  which  require  further  investigation 
and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for  the 
initial  review  of  spillway  adequacy,  it  has  been  determined 
that  the  dam  would  be  overtopped  for  all  storms  exceeding 
approximately  6.1  percent  of  the  Probable  Maximum  Flood  (PMF) . 
The  spillway  is  therefore  adjudged  as  "seriously  inadequate" 
and  the  dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because 
of  a  "seriously  inadequate"  spillway  is  not  meant  to  connote 
the  same  degree  of  emergency  as  would  be  associated  with  an 
"unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean,  however,  that  based  on  an  initial  screening  and 
preliminary  computations,  there  appears  to  be  a  serious  defi¬ 
ciency  in  spillway  capacity  so  that  if  a  severe  storm  were  to 
occur,  overtopping  and  failure  of  the  dam  would  take  place, 
significantly  increasing  the  hazard  for  loss  of  life  downstream 
from  the  dam. 


The  structural  stability  analysis  based  on  available  infor¬ 
mation  and  visual  inspection  indicates  that  the  stability  against 
sliding  and  overturning  of  the  spillway  section  of  the  dam  is 
inadequate. 

The  structural  stability  analysis  based  on  available  infor¬ 
mation  and  visual  inspection  indicates  that  the  stability  of  the 
spillway  section  against  sliding  is  inadequate  for  the  following 
cases:  Case  II  -  normal  loading  with  ice  load.  Case  III  -  unusual 
loading  1/2  PMF  and  Case  IV  -  extreme  loading  PMF.  The  stability 
of  the  spillway  section  against  overturning  is  inadequate  for 
Case  II  -  normal  loading  with  ice  load.  Case  III  -  unusual  loading, 
1/2  PMF  and  Case  IV  -  extreme  loading,  PMF. 

It  is  therefore  recommended  that  within  3  months  of  notifi¬ 
cation  to  the  owner,  a  detailed  hydrological  and  hydraulic  investi¬ 
gation  be  undertaken  to  more  accurately  determine  the  site  specific 
characteristics  of  the  watershed  and  their  affect  upon  the  over¬ 
topping  potential  of  the  dam.  At  the  same  time,  a  structural  stabil¬ 
ity  study  of  the  spillway  section  should  be  performed  as  detailed 
in  Section  6.1c.  Within  twelve  (12)  months  of  the  date  of  noti¬ 
fication  to  the  owner,  any  modification  to  the  structure  deemed 
necessary  as  a  result  of  investigations,  to  achieve  a  spillway 
capacity  adequate  to  discharge  the  outflow  from  at  least  one-half 
(1/2)  PMF,  should  have  been  completed.  In  the  interim,  a  detailed 
emergency  action  plan  and  warning  system  should  be  promptly  devel¬ 
oped.  Also,  during  periods  of  unusually  heavy  precipitation, 
around-the-clock  surveillance  should  be  provided. 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development  of 
hazardous  conditions  and  must  be  corrected  within  twelve  (12)  months. 

The  following  are  the  recommended  measures  which  must  be 
corrected : 

1)  All  debris  should  be  cleaned  out  from  the  downstream 
channel  and  hauled  away.  The  collapsed  section  of  the  down¬ 
stream  channel  should  be  cleared  and  repaired. 
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2)  The  small  saddle  near  the  right  abutment  contact  should 
be  filled  in. 

3}  Stones  missing  in  the  masonry  spillway  section  should  be 
replaced . 

4)  All  moving  parts  of  the  gate  system  should  be  lubricated 

5)  Provide  a  program  of  periodic  inspection  and  maintenance 
of  the  dam  and  appurtenances  including  yearly  operation  and 
lubrication  of  the  reservoir  drainage  system.  Document  this 
information  for  future  reference.  The  emergency  action  plan 
described  in  Section  7. Id  should  be  developed  and  updated 
periodically  during  the  life  of  the  structure. 


Approved  by : 


Col.  W.  M.  Smith  Jr. 

New  York  District  lEngineer 


Date: 
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OVERVIEW 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
KIRK  LAKE  DAM 
I.  D.  NO.  N.Y.  682 
D.E.C.  No.  481 
LOWER  HUDSON  RIVER  BASIN 
PUTNAM  COUNTY,  N.Y. 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a .  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  Department  of  the  Army,  New  York  District,  Corps  of  Engi¬ 
neers  by  Contract  No.  DACW  651-81-C-008  dated  14  December  .1980 
in  fulfillment  of  the  requirements  of  the  National  Dam  Inspec¬ 
tion  Act,  Public  Law  92-367,  8  August  1972. 

b .  Purpose  of  Inspection 

The  inspection  was  conducted  to  evaluate  the  existing 
conditions  of  the  dam,  to  identify  deficiencies  and  hazardous 
conditions,  to  determine  if  these  deficiencies  constitute  hazards 
to  life  and  property,  and  to  recommend  remedial  measures  where 
required . 

1.2  DESCRIPTION  OF  THE  PROJECT 

a .  Description  of  the  Dam  and  Appurtenant  Structures 

The  Kirk  Lake  Dam  is  composed  of  an  approximately 
220  foot  long  stone  masonry-earth  buttress  dam.  The  crest  of 
the  dam  is  60  feet  wide  and  its  maximum  height  above  the  river 
is  28  feet.  The  downstream  masonry  wall  face  of  the  dam  is 
vertical.  Upstream  of  the  11  foot  thick  wall  is  a  50  foot  wide 
earth  embankment  with  a  slight  upstream  slope.  Upstream  of  the 
earth  embankment  is  another  smaller  concrete  masonry  wall.  The 
slope  of  the  fill  upstream  of  this  wall  is  unknown. 

Centrally  located  within  the  dam  is  a  15.5  foot  wide 
stone  masonry  spillway  section  which  has  a  6  feet  by  4  feet  chamber. 
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The  spillway  has  sills  at  three  levels  and  the  maximum  and 
minimum  depths  of  the  sills  are  5.3  feet  and  2.3  feet  respectively 
from  the  top  of  the  dam.  At  the  bottom  of  the  chamber  is  the 
control  for  the  reservoir  drain.  The  reservoir  drain  is  a  36-inch 
cast  iron  pipe,  controlled  by  a  gate  valve.  The  intake  is  located 
in  the  lake  approximately  200  feet  upstream  of  the  dam.  The  out¬ 
let  is  in  the  base  of  the  spillway  structure. 

The  spillway  and  reservoir  drains  discharge  through  a 
stone  masonry  lined  channel  about  15  feet  deep. 

b .  Location 

Kirk  Lake  Dam  is  located  on  a  tributary  of  the  Muscoot 
River  about  1/2  mile  northeast  of  the  village  of  Mahopac  Falls 
in  Putnam  County,  New  York.  The  dam  is  about  1/3  mile  north  of 
Route  6N  near  its  intersection  with  Hill  Street. 

c •  Size  Classification 

The  dam  is  28  feet  high  and  has  a  reservoir  with  a  max¬ 
imum  storage  capacity  of  1,822  acre-feet  and  therefore  is  class¬ 
ified  as  an  intermediate  dam  (storage  capacity  >  1,000  acre-feet, 
v' 50,000  acre-feet). 

d .  Hazard  Classification 

The  dam  is  in  the  "high"  hazard  potential  category 
because  of  its  close  proximity  to  the  village  of  Mahopac  Falls. 

e.  Ownership 

Kirk  Lake  Dam  is  owned  by  the  New  York  City  Bureau 
of  Water  Supply.  The  person  to  contact  is  Mr.  Don  Grassman  at 
the  Department  of  Environmental  Protection,  P.0.  Box  66,  Valhalla, 
New  York,  10595,  Telephone  (914)  232-5711. 

f .  Purpose  of  Dam 

The  dam  impounds  water  for  a  recreational  lake. 

g .  Design  and  Construction  History 

The  dam  was  designed  and  built  in  1871  and  major  re¬ 
construction  was  done  in  1881.  The  designers  and  constructors 


are  not  known. 


h.  Normal  Operating  Procedures 

Operations  are  carried  out  on  an  as-needed  basis,  with 
the  water  level  maintained  at  between  1  and  3  feet  below  the  low¬ 
est  spillway  sill.  The  36  inch  cast  iron  pipe  serves  as  reservoir 
drain.  The  intake  of  the  drain  is  about  200  ft  from  the  upstream 
face . 


1 . 3  PERINENT  DATA 


b.  Discharge  at  Dam  Site,  cfs 
Ungated  Spillway 

Maximum  Capacity  -  36-Inch  Cast 
Iron  Pipe 

Total  Discharge  Maximum  Pool 

c.  Elevation ,  Feet  Above  MSL, 

USGS  Datum 
Top  of  Dam 
Maximum  Pool 

Spillway  Crest  -  Lowest  Sill 
Spillway  Crest  -  Mid  Sill 
Spillway  Crest  -  High  Sill 
Invert  Low  Level  Intake 
Invert  Low  Level  Outlet 

d.  Reservoir 

Length  of  Normal  Pool  (miles) 
Surface  Area  of  Maximum  Pool 
(Acres) 

Surface  Area  of  Normal  Pool 
(Acres) 

e.  Storage ,  Acre-feet 
Reservoir  at  Spillway  Crest 
Reservoir  at  Maximum  Pool 


2.95 

279 

160 

439 

592.3 

592.3 
587.0 
589.0 

590.3 
Unknown 

568.3 

0.8 

216 

124 


920 

1822 
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f . 


g. 


Dam 

Type 

Length  (feet) 

Upstream  Slope 
Downstream  Slope 
Crest  Elevation 
Crest  Width 
Grout  Curtain 
Cutoff 

Spillway 

Type 

Size 

Crest  Elevations  -  Low  Sill 

Mid  Sill 
High  Sill 

Upstream  Channel 

Downstream  Channel 


Masonry  Wall  with  Upstream 
Earth  Embankment 
220 

Unknown 

Vertical 

592.3 
61  feet 
Unknown 
Unknown 

Uncontrolled  Broad 
Crested  Weir 
15  feet  wide 
587 
589 

590.3 

Concrete  Slab  with  Masonry 
Concrete  Training  Walls 
Masonry  Walled  Channel  - 
15  feet  wide  base  approx¬ 
imately  4V  to  1H  sloped 
walls 


h .  Reservoir  Drain  and  Pipeline 

Upstream.  The  intake  for  the  36-inch  cast  iron  reser¬ 
voir  drain  line  is  located  about  200  feet  upstream  of  the  dam. 

A  gate  valve,  located  in  a  chamber  below  the  spillway,  control's 
discharges.  The  outlet  is  located  in  the  base  of  the  spillway 
section  of  the  dam. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  GEOLOGY 

The  records  of  the  owner  contain  no  data  on  site  geology. 
However,  there  is  data  available  in  the  literature  on  the  gen¬ 
eral  geology  of  the  area.  Kirk  Lake  Dam  is  located  in  the  Hudson 
Highlands  section  of  the  New  England  Uplands  physiographic  pro¬ 
vince.  The  province  is  characterized  by  a  low,  but  rugged  moun¬ 
tain  range  consisting  primarily  of  igneous  and  metamorphic  rock. 
The  rock  underlying  the  area  of  Kirk  Lake  is  Precambrian  biotite- 
quartz-plagioclase  paragneiss  with  subordinate  biotite  granitic 
gneiss,  amphibolite  and  calcilicate  rock. 

2.2  SUBSURFACE  INVESTIGATIONS 

There  are  no  records  of  subsurface  investigations  carried 
out  at  the  site.  It  is  known  that  the  surficial  soils  in  the 
vicinity  of  the  Kirk  Lake  Dam  are  coarse  grained  glacial  till 
material . 

2.3  DAM  AND  APPURTENANT  STRUCTURES 

There  are  no  records  or  drawings  available  with  regard  to 
the  original  construction  of  the  dam  in  1872.  No  records  are 
available  of  the  reconstruction  carried  out  in  1881.  There  is 
some  information  regarding  the  dam  section  shown  in  the  inspec¬ 
tion  reports  of  1915  which  are  included  in  Appendix 

2.4  CONSTRUCTION  RECORDS 

No  information  has  been  located  in  relation  to  the  construc¬ 
tion  of  the  project.  The  name(s)  of  the  contractor (s)  is  (are) 
unknown . 

2.5  OPERATION  RECORDS 

There  is  no  regularly  scheduled  operation  of  the  dam.  The 
outlets  are  operated  on  an  as-needed  basis  to  maintain  a  water 
level  between  1  and  3  feet  below  the  lowest  sill  of  the  spillway. 
Maintenance  is  performed  on  an  as-needed  basis  by  staff  of  the 
owner.  No  systematic  monitoring  of  the  dam  is  in  effect. 

2.6  EVALUATION  OF  DATA 

There  is  sufficient  data  available  to  support  a  Phase  I 
evaluation  of  the  dam. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

The  visual  inspection  of  Kirk  Lake  Dam  was  made  on 
May  6,  1981.  The  weather  was  clear  and  the  temperature  was  in 
the  mid  60' s.  At  the  time  of  the  inspection,  the  water  level 
in  the  reservoir  was  about  1  foot  below  lowest  sill  of  the  spill¬ 
way. 

b .  Dam 

The  stone  masonry  and  earth  buttress  portions  of  the 
dam  appears  to  be  in  good  condition.  The  vertical  and  horizontal 
alignment  of  the  crest  appears  to  be  good  (see  Photos  2  and  3) . 

The  visible  portion  of  the  upstream  face  of  the  dam  is 
in  good  condition  with  some  minor  ice  damage  to  the  upstream  wall. 

The  downstream  face  of  the  masonry  wall  is  in  good  con¬ 
dition  except  minor  vegetation  growing  through. 

There  is  no  emergency  action  plan  for  the  project. 

c .  Spillway 

The  masonry  spillway  is  in  good  condition.  There  are 
a  few  stones  missing  in  the  central  portion  of  the  spillway. 

The  approach  channel  of  the  spillway  is  clear  and  training  walls 
are  in  good  condition  except  for  some  local  ice  damage.  The 
tailrace  channel  of  the  spillway  is  choked  with  heavy  debris  and 
a  section  of  channel  wall  about  300  feet  downstream  of  the  dam 
(see  Photos  5  and  10)  is  collapsed. 

d.  Outlets  and  Pipes 

The  condition  of  the  reservoir  drain  and  in  and  intake 
could  not  be  determined  because  it  was  unobservable.  The  control 
for  the  gate  valve  is  in  good  operating  condition  but  requires 
lubrication.  The  36-inch  reservoir  drain  pipeline  was  unobserv¬ 
able.  The  outlet  of  the  pipe  appears  to  be  in  good  condition. 

The  discharge  was  free  of  sediment  or  rust  staining  (see  Photo  7) 
and  therefore  the  condition  of  the  reservoir  drain  could  not  be 
determined. 


e.  Abutments 


The  abutment  contact  and  abutment  at  the  left  end  of 
the  dam  are  in  good  condition.  The  right  abutment  is  in  good 
condition,  however,  a  small  "ditch"  passes  over  the  contact. 

The  ditch  is  slightly  lower  than  crest  and  at  the  time  contained 
some  standing  water  (see  Photo  11  ) . 

f .  Reservoir  Area 

The  reservoir  area  is  hilly  and  for  the  most  part, 
developed  with  small  homes.  There  is  some  forested  area  sur¬ 
rounding  the  reservoir  and  the  area  to  the  north  is  marshy  land. 
There  are  neither  slides,  rockfalls  or  sloughing  around  the 
reservoir. 

3 . 2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  made  during  the  course  of  the  inspec¬ 
tion  did  not  indicate  any  serious  problems  which  would  adversely 
affect  the  adequacy  of  the  dam  and  appurtenant  facilities.  The 
following  is  a  list  in  order  of  importance  of  problem  areas 
encountered  which  should  be  corrected  before  further  deterior¬ 
ation  results  in  the  development  of  a  hazardous  condition. 
Appropriate  remedies  are  also  included. 

1)  The  downstream  channel  for  the  spillway  and  reservoir 
drain  is  filled  with  debris,  and  a  section  of  the  channel  wall 
has  collapsed  resulting  in  the  clogging  of  the  channel.  The 
debris  should  be  removed  and  hauled  away  and  the  collapsed 
section  of  the  channel  should  be  repaired. 

2)  The  small  drainage  ditch  which  is  near  the  right 
abutment  contact  is  subject  to  flow  conditions  during  high 
water.  This  ditch  should  be  filled  in  with  properly  compacted 
earth  to  an  elevation  equal  to  the  crest  elevation  of  the  dam. 

3)  Stones  have  been  pried  loose  in  the  spillway.  These 
stones  should  be  replaced.  Additionally,  concrete  damaged  by 
ice  in  the  approach  channel  should  be  repaired. 

4)  All  moving  parts  of  the  outlet  system  should  be  lubricated. 

5)  A  program  of  periodic  inspection  and  maintenance  of  the 
dam  and  appurtenances,  should  be  provided  including  yearly 


lubrication  of  the  moving  parts  of  the  outlet  system.  The  in¬ 
spection  and  the  test  operations  should  be  documented  for  future 
reference.  The  emergency  action  plan  described  in  Section  7. Id 
should  be  maintained  and  updated  during  the  life  of  the  project. 
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SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

No  written  operation  and  maintenance  procedure  manuals 
exist  for  the  project.  Normal  operation  of  the  project  con¬ 
sists  of  maintaining  a  reservoir  level  about  1  to  3  feet  below 
lowest  sill  of  the  spillway  by  releasing  the  discharge  through 
the  reservoir  drain. 

* .2  MAINTENANCE  OF  THE  PAM 

There  is  no  regular  maintenance  schedule  for  the  dam.  Main¬ 
tenance  and  repairs  which  are  required  are  carried  out  by  the 
staff  of  the  owner  under  the  direction  of  Mr.  Birrel,  Assistant 
Civil  Engineer  for  the  Bureau  of  Water  Supply. 

4 . 3  WARNING  SYSTEM  IN  EFFECT 

No  warning  system  is  in  effect  or  in  preparation. 

4.4  EVALUATION 

The  overall  maintenance  of  the  Kirk  Lake  Dam  is  considered 
inadequate  in  the  following  ureas. 

1)  The  downstream  chanr.el  for  the  spillway  and  outlet  needs 
to  be  cleaned  out. 

2)  Moving  parts  of  the  outlet  works  require  lubrication. 

3)  Vegetation,  although  minor,  at  the  downstream  face  of 
the  dam,  should  be  removed. 


SECTION  5  -  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

The  Kirk  Lake  Dam  is  located  on  an  unnamed  tributary  of 
the  Muscoot  River  about  1/2  mile  north  of  Mahopac  Falls,  Carmel 
Township,  Putnam  County.  The  Hydrologic  Unit  Code  number  for 
this  area  is  02030101.  The  drainage  basin  extends  north  of  the 
lake  with  an  area  of  2.95  square  miles.  The  basin  consists  of 
a  north/south  valley  with  approximately  15  percent  swamp  area  in 
the  middle  and  steep  slopes  at  the  edges.  About  30  percent  of 
the  basin  is  suburban  with  the  remaining  70  percent  being  wooded 
slopes . 

5.2  ANALYSIS  CRITERIA 

The  analysis  of  the  adequacy  of  the  spillway  was  performed 

by  developing  a  design  flood,  using  the  unit  hydrograph  method 

and  the  Probable  Maximum  Precipitation  (PMP) .  The  all  season 

200  square  mile  24  hours  PMP  for  the  Carmel  area  is  22  inches 

(Weather  Bureau  sources) .  The  unit  hydrograph  was  computed  by 

the  Snyder  method  using  coefficient  of  2  and  0.625  for  Ct  and  C  , 

P 

respectively.  The  inflow  hydrograph  was  developed  by  the  U.S. 

Army  Corps  of  Engineers  HEC-1DB  computer  program.  Initial  loss 
of  1.0  inch  and  constant  loss  of  0.1  inch/hour  were  estimated 
as  representative  of  the  basin  for  the  design  storm. 

In  accordance  with  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Ref.  3  ),  the  adequacy  of  the  spillway  was 
analyzed  using  the  Probable  Maximum  Flood  (PMF) .  A  multi-ratio 
analysis  was  performed  for  the  full,  0.75,  0.50  and  0.25  PMF. 

5 . 3  SPILLWAY  CAPACITY 

The  spillway,  which  is  centrally  located  in  the  dam,  is 
c  15.5  feet  wide  stone  masonry  structure.  The  spillway  has  broad 
crested  overflow  sills  at  several  different  heights.  The  maximum 
and  minimum  depths  of  the  sills  are  5.3  feet  and  2.3  feet  from  the 
top  of  the  dam  respectively.  The  computed  maximum  discharge  over 
the  sills  with  the  water  surface  at  El  592.3  (top  of  dam)  is 
309.7  cfs. 
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5.4  RESERVOIR  CAPACITY 


The  normal  reservoir  capacity  is  listed  as  920  acre-feet. 

The  computed  surcharge  storage  of  901.7  acre-feet,  while  water 
level  reaches  the  top  of  the  dam  (592.3  feet  MSL) ,  is  equivalent 
to  approximately  5.7  inches  of  runoff  over  the  entire  basin. 

5.5  FLOODS  OF  RECORD 

There  are  no  records  available  of  floods  or  maximum  lake 
elevation. 

5.6  OVERTOPPING  POTENTIAL 

The  potential  of  the  dam  being  overtopped  was  investigated 
on  the  basis  of  the  spillway  discharge  capacity  and  the  available 
surcharge  storage  to  meet  the  selected  design  flood  inflows. 

The  analysis  was  performed  assuming  that  the  reservoir  level 
was  at  the  lowest  sill  of  the  spillway  at  the  start  of  the  flood 
event. 


Inflow  Peak  Overtopping  Outflow  Peak 


Ratio  of  PMF 

(cfs) 

(ft) 

(cfs) 

1.00 

8006 

3.56 

5070 

0.75 

6004 

2.65 

3401 

0.50 

4003 

1.37 

1496 

0.25 

2001 

0.00 

217 

The  analysis  indicates  that  the  spillway  is  capable  of 
passing  6.1  percent  of  the  PMF  without  overtopping  the  dam. 

5.7  EVALUATION 

The  spillway  at  Kirk  Lake  Dam  does  not  have  sufficient  spill¬ 
way  capacity  to  pass  either  the  PMF  or  one-half  (1/2)  PMF  without 
overtopping  the  dam.  The  overtopping  of  the  dam  could  cause  the 
failure  of  the  dam,  thus  significantly  increasing  the  hazard  for 
the  loss  of  life  downstream.  The  spillway  is  therefore  assessed 
as  being  "seriously  inadequate"  and  the  dam  is  assessed  as  unsafe, 
non-emergency . 
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SECTION  6  -  STRUCTURAL  STABILITY 

6  !  EVALUATION 

a.  Visual_0ba«vSti2Ea  lndioate  any  structural 

Visual  observations  3tructures  with 

problems  with  the  embankmen  There  are  no  observable 

o£  the  dam 

at  the  present  time. 

b'  ^  *“ 
— w  the  basis  01  per=  — t  ^u—L 

well  as  engineering  ludgmen^  the  reservoir  at  its 

structures  appear  to  be  adequ 
present  level- 

c.  «abiiia^llf^rawings  available,  the  structural 

ns  there  were  no  dra  9  ^  was  analysed  based 

stability  of  the  masonry  spi  Y  KasareKnts .  Stability 

on  an  assumed  typical  section  «•  ^  ^  accordance  with  the 

analysis  for  the  spillway  se  (Reference  3)  .  The 

cotps  of  Engineers  ^  ^  considered  and  the  results 

following  table  shows  the  sUding  factor  o 

r»  n 


of  the  analysis. 

Loading  Case 
j)  Normal  Loading 

Condition  with  res¬ 
ervoir  at  Spillway 
Crest,  No  ice  Load 
ID  Normal  Loading 

Condition  with  Res¬ 
ervoir  at  Spillway 
crest,  with  Ice  Load 


Overturning 
i  c<na  APPendxjx_E)_ 


inside  of 
Middle  1/3 


0.63  ft- 
Outside  or 

Middle  1/3 


Sliding  factor  of 
Safety 

(»mca  appendix J5>_ 


3.41 


2.20 


Sliding  Factor  of 


Loading  Case 

Overturning 
(see  Appendix  E) 

Safety 

(see  Appendix  E) 

III) 

Unusual  Loading,  One- 

Half  (1/2)  PMF,  water 
overtopping  the  dam  by 

1.18  feet 

0.75  ft. 
Outside  of 
Middle  1/3 

1.68 

IV) 

Extreme  Loading:  PMF- 
water  overtopping  the 

dam  by  3.29  feet 

1.75  ft. 
Outside  of 
Middle  1/3 

1.40 

V) 

Unusual  Loading;  Res¬ 
ervoir  level  of  spill- 

Inside  of 

Base 

2.52 

way  crest,  0.05  g 
earthquake  force 

The  structural  stability  analysis  based  on  available 
information  and  visual  inspection  indicates  that  the  stability 
of  the  spillway  section  against  sliding  is  inadequate  for  the 
following  cases:  Case  II  -  normal  loading  with  ice  load.  Case  III 
unusual  loading  1/2  PMF  and  Case  IV  -  extreme  loading  PMF .  The 
stability  of  the  spillway  section  against  overturning  is  inadequate 
for  Case  II  -  normal  loading  with  ice  load  Case  III  -  unusual 
loading,  1/2  PMF  and  Case  IV  -  extreme  loading  PMF. 

Since  exact  geometry  of  the  spillway  section,  foundation 
conditions,  upstream  backfill  characteristics  and  extent,  as  well 
as  the  extent  and  magnitude  of  the  uplift  pressure  are  unknown, 
it  is  recommended  that  a  more  detailed  structural  stability  study 
be  performed.  The  study  should  include  field  investigations  to 
obtain  more  information  regarding  the  extent  and  characteristics 
of  the  backfill  and  foundation  materils,  as  well  as  the  quality 
and  condition  of  the  observable  masonry  of  the  structure.  Based 
on  the  results  of  the  analysis,  modifications  to  the  spillway 
should  be  recommended. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7.1  ASSESSMENT 
a .  Safety 

Examination  of  the  available  documents  and  visual 
inspections  of  the  Kirk  Lake  Dam  and  appurtenant  structures 
did  not  reveal  conditions  which  constitute  an  immediate  hazard 
to  human  life  or  property.  However,  the  dam  has  some  deficien¬ 
cies  which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers  screening  criteria  for 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
35  percent  of  the  PMF.  The  overtopping  of  the  dam  could 
cause  the  erosion  of  both  abutments,  resulting  in  dam  failure, 
thus  signficantly  increasing  the  hazard  for  loss  of  life  down¬ 
stream.  The  spillway  is  therefore  adjudged  as  "seriously  in¬ 
adequate"  and  the  dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  be¬ 
cause  of  a  "seriously  inadequate"  spillway  is  not  meant  to 
connote  the  same  degree  of  emergency  as  would  be  associated 
with  an  "unsafe"  classification  applied  for  a  structural  de¬ 
ficiency.  It  does  mean,  however,  that  based  on  an  initial 
screening  and  preliminary  computations,  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity  so  that  if  a  severe 
storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 
take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam. 

The  structural  stability  analysis  based  on  available 
information  and  visual  inspection  indicates  that  the  stability 
of  the  spillway  section  against  sliding  is  inadequate  for  the 
following  cases:  Case  II  -  normal  loading  with  ice  load,  Case  III 
unusual  loading  1/2  PMF  and  Case  IV  -  extreme  loading  PMF.  The 
stability  of  the  spillway  section  against  overturning  is  inade¬ 
quate  for  Case  II  -  normal  loading  with  ice  load.  Case  III  - 
unusual  loading,  1/2  PMF  and  Case  IV  -  extreme  loading  PMF. 
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b.  Adequacy  of  Information. 

Hie  information  and  data  available  were  adequate  for 
the  performance  of  a  Phase  I  inspection,  except  as  noted  in 
Sections  6.1c  and  6. Id. 

c .  Need  for  Additional  Investigations 

Since  the  spillway  is  considered  to  be  "seriously 
inadequate",  additional  hydrologic/hydraulic  investigations  are 
required  to  more  accurately  determine  the  site  specific  char¬ 
acteristics  of  the  watershed.  After  the  in-depth  hydrologic/ 
hydraulic  investigations  have  been  completed,  remedial  measures 
must  be  initiated  to  provide  spillway  capacity  sufficient  to 
discharge  the  outlet  from  the  one-half  (1/2)  PMF  event.  In  addi¬ 
tion,  an  investigation  of  the  structural  stability  of  the  spill¬ 
way  portion  of  the  dam  is  required. 

d.  Urgency 

The  additional  hydrologic/hydraulic  investigations  and 
the  stability  investigation  which  are  required  must  be  initiated 
within  3  months  from  the  date  of  notification.  Within  18  months 
of  notification,  remedial  measures  determined  as  a  result  of  these 
investigations  must  be  initiated,  with  completion  of  these  mea¬ 
sures  during  the  following  year.  In  the  interim,  develop  an 
emergency  action  plan  for  the  notification  of  downstream  residents 
and  proper  government  authorities  in  the  event  of  overtopping 
and  provide  around-the-clock  surveillance  of  the  dam  during  periods 
of  extreme  runoff.  The  other  problem  areas  listed  below  pus  t  be 
corrected  within  one  year  from  notification. 

7 .2  RECOMMENDED  MEASURES 

The  following  are  the  recommended  measures. 

1)  The  results  of  the  aforementioned  investigation  will 
determine  the  appropriate  remedial  measures  required  re¬ 
garding  spillway. 

2)  All  debris  should  be  cleaned  out  of  the  downstream 
channel  and  hauled  away.  The  collapsed  section  of  the 
downstream  channel  should  be  cleared  out  and  repaired. 
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3)  The  small  saddle  near  the  right  abutment  contact  should 
be  filled  in  with  properly  compacted  earth. 

4)  Stones  missing  in  the  spillway  section  should  be 
replaced . 

5)  A  program  of  periodic  inspection  and  maintenance  of 

the  dam  and  appurtenances  should  be  provided  including  yearly 
operation  and  lubrication  of  the  repaired  gates.  The 
emergency  action  plan  described  in  Section  7.1b  should  be 
maintained  and  updated  periodically  during  the  life  of  the 
structure.  The  inspection  and  the  test  operation  should  be 
documented  for  future  reference. 
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ALONG  CREST  OF  DAM  FROM  THE  3.  VIEW  ALONG  CREST  OF  DAM  FROM 

'  ABUTMENT.  LEFT  ABUTMENT. 


8.  UPSTREAM  VIEW  OF  SPILLWAY 
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DOWNSTREAM  V IKW  OF  SPILLWAY 
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3)  Drainage  System 
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:.  Unusual  Conditions  Which  Affect  Dam 


0)  Aren  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  -vfi-  ki^g?es  (j°) 

dotOrt<  &/J  y>6ou*d~  d/s _ 

'  b.  Seepage,  Unusual  Growth  A / 0  *7 -C-. _ £>  &  iS/Ciu  < _ 


c. 


Evidence  of  Movement  Beyond  Toe  of  Dam  (K/n>  j2j£.. 


Ci.  Condition  of  Downstream  Channel  T?PuJ',-1  C-/\G*7/)fd 

frfkrh  tdg.hr/is.  &yi  Q^t>U u,fOc^/  <,  -e  cJri g VI _ 

7)  Spillwayfs)  (Including  Discharge  Conveyanoe  Channel! 
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£  ()  srf~  /tfa  Zv-nr-y  KJj  £_//<  rfsi'X  //_  ,'D  ')A/Q~yYI _ 

a. '  General  /j g°&L _ O  <y^\  d t 'J’/TZ  j  jT/oo^r 

yd 'f—r\  r-zc-e/rf-  \Yt>  n  c/g.  /  t  />-7  ,  z?,<v  roard  <*/) tinned 
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cA«n.n*J  ^V-W  bid  oJo^^g/bv d(ihri£, 

b.  Condition  of  Service  Spillway  Cj  Q  Opf  (l-G~Yld ;  'i'l  C\Y\ _ 

SJBZ&feS  /?o/<:s/y _ 
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B)  Reservoir  Drain/Outlet 
.  Type:  Pipe 
Material:  Concrete  _ 
Size:  <  3C  / 


Conduit 


Other 


Metal  s'  _  Other 
Length  *-/  QQ  1 


Invert  Elevations:  Entrance  u  rtkyi o  lo VI 


Exit 


Physical  Condition  (Describe)  :iJ./Vk'Y^O(u)y^)  Unobservable 


Material: 


Joints: 


Alignment 


Structural  Integrity: 


Hydraulic  Capability: 


Means  of  Control:  Gate 
Operation:  Operable 


Valve 


Inoperable 


Uncontrolled 


Other 


Present  Condition  (Describe) : 
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Drains  -  Foundation,  Joint,  Face  _  {0  ovi-€-- 
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DRAINAGE  AREA: 


2-  S~~  c,# .  m  l  le<k, 
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DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 
Land  Use  -  Type:  _ _ 


Terrain  -  Rel ief :  _ - 

Surface  -  Soil:  si  /  71// 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


.Potential  Sedimentation  problem  areas  (natural  or  r.an-made;  present  or  future) 

A _ 1 _ _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

_  idvo'C, _ _ _ L_ _ '  ] 

'  _ _  j 

Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 

Reservoir  perimeter:  j 

Location:  _  tJoQJU 

Elevation:  _ 

Reservoir: 


Length  Q  Maximum  Pool _ Q .  0> _ .  (Miles) 

Length  of  Shoreline  (P  Spillway  Crest) _ Jj)  «  | _ (Miles) 
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The  City  of  new  York 


DEPARTMENT  OF 


Water  Supply,  Gas  and  Electricity 


BUREAU  OF  WATER  SUPPLY 
MUNICIPAL.  BUILDING 
NEW  YORK 


Structures  impounding 
water 


February  28,1925, 


Mr.  Roy  6.  Finch, 

State  Engineer, 

Albany,  New  York. 

Dear  Sir: 

Your  favor  of  the  19th  inst.  acknowledging  receipt 
of  oui’  letter  of  February  15,1925  with  accompanying  reports 
on  fourteen  dams  in  the  Croton  watershed,  to  hand. 

X  am  transmitting  herewith  reports  on  six  distributing 
reservoirs  (Croton  and  Long  Island  supplies)  within  the  limits 
of  tho  City  of  Hew  York,  one  distributing  reservoir  (Hill  View 
Catskill  supply)  just  north  of  the  city  limits  and  one  storage 
reservoir  (Hempstead)  on  Long  Island. 

Your  assumption  that  the  I.Iuscoot  dam  (your  number  400 ) 
is  'mat  below  the  point  whore  the  Kuscoot  river  originally 
flowed  into  the  Croton  River,  is  correct. 

I  note  your  reference  to  tho  dam  on  tho  headwaters  of 
tho  Kuo  coot  river  one  mile  from  tho  village  of  hahopac  and. 
l/4  mile  above  the  NYC  RR  bridge .  This  dam  is  undoubtedly 
the  one  at  tho  cutlet  of  Kirk  Lake  and  is  located  one  half  mile 
above  the  village  of  Hahopac  Falls.  It  is  owned  by  the  City, 
of  Lew  York  and  was  originally  constructed  in  1870-71;  it  was 
reconstructed  in  1881.  Length  of  :1am  lf.0  foot;  50"  inlet 
pipe  19  feet  below  High  water.  .Thom  are  no  elans  of  this  ,  ' 
-dam  in  existence  so  far  as  wo  have  know 7" 
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CAItMEL,  N.  Y.,  COURIER  (CC?) 


Friday.  January  20.  1917. 

j  Rrt  lUbb  lilt  i*«jj(|'»«.».,,^#r4v  -  •  j  s 

:o  i  Temperance,  in  vlips^iftlorest  he  was 
workinfr  hjiUrftransferrod  a  number 
-|Tn7^-rhr;tf*t'rcn ,  to  the  eastern  states, 
ic  ! - 

sd  '  A  LBAKJLN..K J  K  K-  L  A  I^K  X)AM_  . 

1<M  A  small  leak  was  discovered  in  lhe__ 
j  dam  at  Kir):  Lake  on  last  Friday 
.J  oveninz  which  required  about  three 
Y  hours  work  to  repair  it.  It  was  fort- 
I  uiialo  that  the  leak  was  discovered  i»i_v 
time  or  perhaps  the  dam  misht  have 
_  niven  away  causing  much  trouble. 

- #*“**'*ssf 

\  THIRD  ANNUAL  UKUftfTION 
t _ Tlio  third  annual  reccplion  and  hall 


3MM  (7/76) 


- NEW  TURK  STATE  DEPARTMENT  OF  “ENVIRONMENTAL  CONSERVATION 

DAM  INSPECTION  REPORT 
(By  Visual  Inspection) 


Dam  Number 


River 

Basin 

l.  ft 

^  ci Sc-  i  (. 

County 
/)  '7~ 

f  •-  *  I'  /  IV^ 


Hazard  Class* 


Cs  -  c 


Date 

&  Inspector 


Type  of  Construction 

□  Earth  w/concrete  spillway 
[  |  Earth  w/drop  inlet  pipe 

[Tf  Earth  w/stone  a£sm ip*wrp-sptirlwtty 
i  |  Concrete 
(  |  Stone 
|  |  Timber 

Estimated  Impoundment  Size  Estim3 

|  |  1-5  acres 

□  '5-10  acres  _  . 

[7^^  Over  10  acres  /  >  o  (^1. 

■  Condition  of  Spillwa 


|  |  Water  Supply 

|  |  Power 

Recreation 

□  Fish  and  Wildlife 

|  |  Farm  Pond 

P'j  No  Apparent  Use-Abandoned 

Estimated  Height  of  Dam  above  Streambed 
[  I  Under  10  feet 

|  |  10-25  feet 

'  Over  25  feet 


s'  WWUU  i.  L. 

|7f  Service  satisfactory 
|  |  In  need  of  repair  or  maintenance 

Explain:  _ 


□  Auxiliary  satisfactory 
j  [.  In  need  of  repair  or  maintenance 


Condition  of  Non-Overflow  Section 

X  ’  . ‘  "  ~“r  “■  - ’ 

[73^Satis  factory 

|  |  In  need  of  repair  or  maintenance  Explain:  _ 


Condition  of  Mechanical  Equipment 

J  pTj^^Satis  factory 

[  |  In  need  of  repair  or  maintenance  Explain:  _ 


Evaluation  (From  Visual  Inspection) 


py  No  defects  observed  beyond  normal  maintenance 

□  Repairs  required  beyond  normal  maintenance 
♦Explain  Hazard  Class,  if  Necessary _ . _ _ 


roil*  iwf.»  •  ini  iuw  iit-iKftiti 


(NOTICE:  After  filling  out  one  of  these  forms  as  completely  as  possible  for  each  dam  in  your  district,  return  it  at  once  to  the 

t 

Conservation  Commission,  Albany.) 

State  of  New  York 

Conservation  Commission 

.  Albany 


DAM  REPORT 


Conservation  Commission, 


VJK.,  19 1 


Division  ok  Inland  Waters. 


Gentlemen  : 


in  the  Town  of 


Comity, 


l&T.C'..: 


iS/\K  •  f  t>«  .,r«  -t  ii»»{i«.:v,r ■*.  ytrti.:n  or  of  a  l.ri-V 


1  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 
as  the...  . Dam. 

This  tlam  is  situated  upon  the  '^JLJAjcIju. J  Ol£ju*~>Q  W  l/\  CA 

in  the  Town  of  .  . ,  ...  County, 

about  /'l4slX& .  ...from  the  Village  iCAA  of  Cr'..., 

The  distance  stream  from  the  dam,  to  Ihc //,  "¥ Cf 

t  '.tXve  lift.  ..f  im  .«r<  1  m;>or. •  stream  r.r  of  a  l.ii '  Af* 

is  about  . 

The  dam  is  nmv  owned  by..  */ytt/Yrz  CxjuT^ . . . 

and  was  built  in  or  about  the  year.  1  ^o/l  was  extensively  r/paired  or  reconstructed 

during  the  year . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  I  mill  of 
and  the  other  portions  are  built  of  /!Lf  cP/fiw  &uzj'  ''■$£*'.  "T.T 

■  S’  .•»  *A  ■  •  t  •>'  ",  ,  ,i\.  «  »  'll  •  ;  t.»..’>  // ' ■  1  I  •  V  ||  ;» 

As  nearly  as  I  can  learn,  the.  character  of  the  foundation  l^Umdcr  the  spillway  portion 
of  the  dam  is  i'$V'7vA.  '  and  untler  the  remaining  portions  such 

foundation  bed  is .  1  c/k  7  . . 

J  /  ,3  -  Cl  /•'  ■ 


and  the  o 


The  total  length  of  1 1 5 i-.  dam  b 


/S~o 


feet.  The  spillway  or  waste- 


weir  portion,  is  about 


c^-  <9 


feel  Ion",  and  the  ores l  of  the  spillway  is 


about. 


f  .  .  feet  below  the.  top  of  the  dam. 


'l'hc  number,  size  and  loeation  of  discharge  pipes,  waste  pipes  or  gates  which  maybe 
used  for  drawing  off  the  water  from  behind  the  dam,  arc  as  follows:  ^  & 

'7sO<st  C^OC- 

State  briclly,  in  the  spice  ltyw.v,  wheti^v,  in  \V.\x  jn. lenient,  thi-;  dim  is  in  got^iondifio.o,  or  bn  1  condition,  do/ribing  particularly 
any  lea.Vv  or  trarkt  nliicli  y on  may  haw  observed. / 


a/ jT^Lyt^r- ' --  * 


'4  ASy  r  ;  i  .  fi  r.< i. — S/  XV  ■  .  Xb 


^eJL 


ivo 


y^t 


Reported  by....Ps 
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l.VJ’lrct*  -S:ri*»*|  .-in)  number,  l*.  O,  II  >*  or  R.  I*.  I).  route) 

y,  C 


Ja.H>  £--CM: --C  X . Zxb.'V 

iN,tt.ift,l  j.Un)  ^  /  * 

/err  /tTif'rti' ctr\r\ 


(SEE  OTKltr  SIDE) 

-<y 
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(In  the  space  below,  make  one  sketch  showing  the  form  and  dimensions  of  a  cross  section  through  the  spillway  or  waste-weir  of  this 
dam,  and  a  second  sketch  show.ng  the  same  information  for  a  cross  section  through  the  other  portion  of  the  dam.  Show  par¬ 
ticularly  the  greatest  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  top,  and  thickness  at  the  bottom,  as  nearly  as 
you  can  learn.) 


I 

|  SP//.  l  L  ISA  Y  ££?c  r/d/V" 

i  .  — a°  i 

Pr'^r  ' 

—  i . .  -  LjUL _ t 

M 


o  m  <s-  si 


ife  r/tf/v 


(  "/fto*/ 


l 


3/~o^  °rr  :  j 

orx 


A 


(In  the  space  below,  make  a  third  sketch  showing  the  genera?  plan  of  the  dam,  and  its  approximate  position  in  relation  to  buildings  or 
other  conspicuous  objects  in  the  vicinity. 


END 


DATE 

FILMED 


DTIQ 


